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piezoelectric mass sensors respond to the viscosity of the sample in the
microenvironment at the crystal-solution interface. This surface viscosity
can change (even when bulk phase viscosity does not) as a result of such
surface chemical interactions, and also in response to temperature. In fact,
piezoelectric devices are very good viscometers. This can be corrected for
to some extent by using a reference crystal (in a differential measurement
mode) that does not possess the chemically selective reagent on its surface,
or a reference crystal with a nonactive form of the same chemically selec-
tive coating. Similar differential designs are also required to minimize
effects of nonspecific adsorption. In practice, it may be difficult to match
the nonspecific binding properties of the reference and analytical crystals.
This problem can limit the accuracy of analytical data obtained with these
mass-sensitive devices in the presence of multiple analytes. Adsorption
onto the surface of the selective chemical coating is generally reversible
when the free energy of adsorption is less negative than about -16 kilo-
joules per mole.

The rate of sampling with piezoelectric sensors is limited by their physical
characteristics and present technology to the millisecond range for applica-
tions in the liquid phase. The technique is versatile in that it can be used in
a variety of locations. The solid state electronics necessary to operate the
piezoelectric sensor are easily miniaturized, and data can be recorded con-
tinuously or periodically. A small computer with a reasonable memory
could easily record data over long times. There may be some problems in
deep-sea locations, simply because of the complications in packaging the
sensor for high-pressure environments, although this problem may be sur-
mountable.

The main advantage of piezoelectric devices is that, in principle, any
process that results in a mass change at an interface can be measured.
However, this very nonselective transduction process is also a major disad-
vantage in that it mandates the use of even more selective surface chemis-
tries than are required for other types of chemical transducer systems. This
will make the implementation of piezoelectric chemical sensing devices for
ocean measurements rather difficult, but by no means impossible. Indeed,
the coupling of pattern recognition techniques with an array of marginally
selective piezoelectric transducers may, in the future, make these devices
more useful for quantitative ocean measurements.

NEW CHEMISTRY

Immunochemistry

Immunoassays can be carried out by creating antibodies that bind with
molecules of interest (antigens). Antibodies are created by injecting the